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Both the highest- cT  and the linear temperature 
dependence of the resistivity in wide temperature 
range appear at the optimally doped regions of 
Cu-based superconductors1,2,3,4,5, and the 
highest- cT  of Fe-based superconductors6,7  are 
also associated with the linear temperature 
dependence of the resistivity in normal states near 
superconducting states. This means that the high 
temperature superconductivity and the linear 
temperature dependence of the resistivity should be 
dominated by the same mechanism. This letter on 
theoretic calculation clearly shows that strong 
spin-charge correlation dominated resistivity 
behaves the linear temperature dependence, thus 
high-temperature superconductivity should be 
induced by strong spin-charge correlation.  
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Where we considered the charge-charge interaction 
and the spin-spin interaction, while the terms including 
xSˆ ( ySˆ ) are neglected. After introducing the charge 
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Define Green’s function 
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and establish the equation of this function, we shall 
calculate Gτ∂ ; to consider higher level of 
approximation, we have to 
calculate ><∂ ++ )'()(ˆ τρ σσττ kqk ccqT , 
><∂ ++ )'()(ˆ τσσττ kqk ccqST  , and so on. The final 
equation is arrived at 
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Where ρρP , ssP and ρsP are correlation functions at the 
same time, lzs is the spin at each site. We rewrite Eq. 
(4) in 
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and express the self-energy as 
retΣ = ),(Re ωσkretΣ + ),(Im ωσki retΣ       (7) 
),(Im ωσkretΣ =
)(]~)/(),,([ σσσ ξωδξωξωσπ IqkPI kk
q
qk +−−+−−− ∑ +
)/()(),,()( σξωξωδσξωπ IqkP k
q
qkk +−−−− ∑ +  
                                       (8) 
The form of retΣRe can be given if it were necessary. 
The temperature dependence of resistivity can be 
found in retΣIm , but the temperature dependence 
of retΣIm is dominated by ),,( σqkP , and the 
temperature dependence of ),,( σqkP is dominated by 
these correlation functions ρρP , ssP and ρsP , which can 
be seen in Eqs. (5).  
To calculate retΣIm , we must find functions ρρP , 
ssP and ρsP . These correlation functions are defined as 
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To find these correlation functions, we first 
calculate ρρτ P∂ , ssPτ∂ and ρτ sP∂ , then calculate 
><∂ +−++ )'()'( '''' ττ σσσσττ kqkkqk ccccT to higher level 
of approximation. After lengthy calculating, we obtain 
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The forms of both ssP and ρsP are similar to this 
expression. The spectral function in these correlation 
functions are dominated by the energy region 
of retΣIm =0, thus we take this form 
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Include the terms of q =0, we have 
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For non-ferromagnetic states, the spin lzs =0 at each 
site. These correlation functions and the 
energies σkE should be determined consistently, and 
this seems very complex. However, our focus is on the 
temperature dependence of resistivity, and we find the 
temperature dependence of ),(' Tqpσσ  is 'σσp  
T∝ because 'σσp is dominated by )( σkB En  
around σkE ~0, )( σkB En ~ σkET / , and this leads 
retΣIm T∝ . That is, the correlations dominated 
resistivity is ρ T∝ . However, the ρ T∝ behavior 
requires the “strong correlation”, where the 
temperature dependence of σ,qkn + can be neglected in 
Eqs.(5). What is the “strong correlation”? It is seen 
with Eq. (11) that the spin-spin correlation is 
dominated by the exchange coupling )(qJ , the 
charge-charge correlation is dominated by )(qV , and 
the spin-charge correlation is dominated by 
both )(qJ and )(qV ( the spin-charge correlation has 
been neglected by other authors in all literatures). The 
effects of the spin-spin correlation is “enlarged” 
by )(qJ , the effects of the charge-charge correlation is 
“enlarged” by )(qV , and the effects of the 
spin-charge correlation is “enlarged” by )(qV and 
)(qJ , which can be found in Eqs. (5). 
Since )()( 0 qVUqV +=  and )()( 0 qJUqJ += , it 
is seen that the strong correlation could be symbolized 
byU the on-site interaction (which has been suggested 
by other physicists, but this work gives an evident 
expression). It is necessary to note that the strong 
correlation requires that both the spin correlation and 
the charge correlation are strong, and this is consistent 
with our previous suggestion8. This is to say, the strong 
correlation can be stood for by the spin-charge 
correlation. Because the strong correlation usually 
corresponds to both spin excitations and charge 
excitations, thus the superconducting pairing should be 
mediated by spin excitations and charge excitations9. 
We must emphasize that effects of other factors 
(phonons, impurities, hopping between bands, and so 
on) on resistivity should be considered for weak 
correlation systems, which will lead to other 
temperature dependences of resistivity. 
  Particularly, the strong correlation dominated 
resistivity can behave ρ T∝ in a wide temperature 
range as shown in the calculation above, if only the 
strong correlation can be kept.  
  In the Hamiltonian (1) above, we do not consider the 
electron-phonon interaction, the electron-impurity 
interaction, and so on. It is well-known that the high 
temperature superconductivity usually occurs in the 
strong correlation materials, and the temperature 
dependence of resistivity in normal state of these 
materials is usually linear, thus that the high 
temperature superconductivity is induced by the strong 
correlation seems an inevitable conclusion.  
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